Analytical characterization of a sensitive radioassay for tyrosine hydroxylase activity in rodent striatum.
Several buffer compositions with a wide range of pH values have been reported for radiometric assay of tyrosine hydroxylase (TH) in biological samples. Assay sensitivity becomes a prime concern while analyzing TH in minute samples like tissue biopsies or discrete regions of rodent brain wherein lower enzyme levels are anticipated due to smaller sample sizes. It was therefore rationalized to evaluate relative affinities of three commonly used assay buffers (sodium phosphate, sodium acetate, and Tris-acetate) with TH enzyme activity. The impact of buffer pH and cofactor concentration on the sensitivity of TH assay was also investigated. Striata from rats or mice were homogenized, respectively, with 1.0 or 0.5 ml of the assay buffer containing 0.5% Triton X-100. The supernatants (200 microl) were incubated (20 min, 37 degrees C) with 0.8 microCi [3H] L-tyrosine, 1.5 mM DL-6-methyl-5,6,7,8-tetrahydropterine (6-MPH4), 100 U catalase, and 1.0 microM dithiothreitol in a total volume of 300 microl. The reaction was terminated by 1-ml suspension of activated charcoal in 0.1 M HCl. After centrifugation, 200-microl aliquots were mixed with 5 ml of cocktail for quantitation of [3H] H2O in supernatant. The results showed significant impact of pH rather than the buffer composition on the sensitivity of TH assay. An optimal pH range was found to be 5.5-6.0, whereas TH activity was significantly inhibited at pH 5.0 and pH 6.8 (F = 55.09, P = 0.000). A significantly high TH activity was observed with 1.5 mM 6-MPH4, whereas higher concentrations (3.0-4.5 mM) inhibited TH activity (F = 7.47, P = 0.005). Analysis of serially diluted striatal homogenates showed a significant correlation between TH activity and sample amount. The assay reaction was linear for 20- and 30-min incubation for rat and mice striata, respectively.